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. QU ONE: TAI LI NGS SEEPAGE CONTAM NATI ON OF GROUND WATER AQUI FERS.
. QU TWO. LONG TERM TAI LI NGS STABI LI ZATI ON, SURFACE RECLANMATI ON, AND SI TE CLOSURE.
. QU THREE: RADON CONCENTRATI ONS | N NEI GHBCRI NG SUBDI VI SI ONS.

AS DI SCUSSED | N SECTI ON 2.0 ABOVE, SPECI FI C ENVI RONVENTAL CONCERNS AND PROBLEMS AT THE HMC SI TE
HAVE BEEN ADDRESSED BY ElI THER EPA, NMEID, OR NRC SI NCE | NCLUSION ON THE NPL. TO DATE, QU ONE
HAS BEEN ADDRESSED BY BOTH EPA AND NMEID. EPA REQUI RED HMC TO PROVI DE NEI GHBORI NG SUBDI VI SI ONS
W TH ALTERNATE WATER SUPPLI ES (1983 CONSENT AGREEMENT W TH HMC) | N RESPONSE TO OFF- SI TE TAI LI NGS
SEEPAGE CONTAM NATI ON OF DOVESTI C VEELLS, WHI LE NVEI D HAS REQUI RED HMC TO CPERATE AN AQUI FER
PROTECTI ON AND RESTORATI ON PROGRAM | N AREAS CONTAM NATED BY TAI LI NGS SEEPAGE PURSUANT TO NEW
MEXI CO WATER QUALI TY CONTROL COWMM SSI ON REGULATI ONS ( GROUND WATER DI SCHARGE PLAN DP- 200) .
ALTERNATE WATER WAS EXTENDED TO THE NEI GHBORI NG SUBDI VI SI ONS | N 1985, USAGE COSTS PRE- PAI D BY
HMC FOR TEN YEARS, AND THE WATER RI GHT TRANSFERRED TO THE VI LLAGE OF M LAN, NEW MEXI CO BY

QUI TCLAI M DEED. AS DI SCUSSED EARLI ER, THE AQUI FER PROTECTI ON AND RESTCRATI ON PROGRAM HAS BEEN
EFFECTI VE | N REVERSI NG NATURAL GROUND WATER FLOW GRADI ENTS | N THE SAN MATEO ALLUVI AL AND UPPER
CHI NLE AQUI FERS AND CONTAI NI NG TAI LI NGS SEEPAGE CONTAM NATI ON ON HMC PRCPERTY. ON JULY 27,
1989, TH S RESTORATI ON PROGRAM WAS RENEWED FOR A PERI CD OF 5 YEARS BY NVEI D.

QU ONE |'S ALSO BEI NG ADDRESSED BY NRC UNDER M LL TAI LI NGS REGULATIONS IN 10 CFR 40, APPEND X A,
PURSUANT TO THE ATOM C ENERGY ACT OF 1954, AS AMENDED. TO DATE, NRC HAS | MPLEMENTED A DETECTI ON
MONI TORI NG AND HAZARDOUS CONSTI TUENT DATA GATHERI NG PROGRAM AT THE SI TE AND HAS ESTABLI SHED
GROUND WATER PROTECTI ON STANDARDS AND PO NTS OF COWVPLI ANCE FOR THE TAI LI NGS DI SPCSAL AREA.

MONI TORI NG DATA COLLECTED UNDER THE DI RECTI ON OF NRC | NDI CATE THAT GROUND WATER PROTECTI ON
STANDARDS ARE EXCEEDED AT ESTABLI SHED ONSI TE PO NT CF COVPLI ANCE VELLS, AND THEREFCRE NRC HAS
REQUESTED HMC TO SUBM T A CORRECTI VE ACTI ON PLAN FOR GROUND WATER.  NRC WLL, | N CONJUNCTI ON
WTH NVEI D S REQUI REMENTS, REQUI RE HMC TO | MPLEMENT A CORRECTI VE ACTI ON PROGRAM AT THE SI TE,

W TH THE OBJECTI VE OF LONG TERM REMEDI ATI ON OF TAI LI NGS CONTAM NATED GROUND WATER

QU TWD ABOVE | S BEI NG ADDRESSED BY NRC UNDER M LL TAI LI NGS REGULATIONS IN 10 CFR 40, APPENDI X A
I N ACCORDANCE W TH THESE REGULATI ONS, NRC WLL REQU RE HMC TO SUBM T A FI NAL RECLANMATI ON PLAN
FOR NRC APPROVAL, AND UPON HMC S DECI SION TO TERM NATE | TS OPERATI ONS. TO | MPLEMENT THE PLAN
FOR THE TAI LI NGS DI SPCSAL AREA WH CH MEETS THE TECHNI CAL REQUI REMENTS CF 10 CFR 40, APPENDI X A,
AS AMENDED, WH CH CONFORM W TH EPA STANDARDS | N 40 CFR 192. THESE ACTI VI TIES WLL ADDRESS

LONG- TERM STABI LI ZATI ON AND CLOSURE OF THE TAI LI NGS DI SPCSAL AREA. TO DATE, HMC HAS | MPLEMENTED
A LAND CLEAN- UP PROGRAM FOR W NDBLOMN TAI LI NGS AS REQUI RED BY 10 CFR 40, APPENDI X A AND NRC

LI CENSI NG REQUI REMENTS, AND W LL CONTI NUE TH S PROGRAM PURSUANT TO NRC REQUI REMENTS UNTI L THE
SITE IS CLOSED. HMC HAS ALSO SUBM TTED A RECLAMATI ON PLAN TO NRC AS REQUI RED BY SOURCE NATERI AL
LI CENSE SUA-1471. NRC IS CURRENTLY REVI EWNG TH S PLAN.

THE THHRD QU | S AUTHCORI ZED BY TH S ROD AND ADDRESSES RADON CONCENTRATI ONS | N NEI GHBORI NG

SUBDI VI SIONS.  THE SUBDI VI SI ONS THEMBELVES ARE LOCATED SOUTH AND SOUTHWEST OF THE HMC S| TE.

LI M TED DATA COLLECTED BY NVEI D PRICOR TO CONDUCT OF THE RADON RI SUGGESTED THAT THE HMC M LL AND
TAI LI NGS EMBANKMENTS M GHT SI GNI FI CANTLY | NFLUENCE RADON CONCENTRATI ONS I N THE SUBDI VI SI ONS AND
THUS POSE A THREAT TO HUVAN HEALTH AND THE ENVI RONMENT. AS A RESULT, EPA REQUI RED AN

I NVESTI GATI ON ADDRESSI NG THE CONCENTRATI ONS AND PCSSI BLE SOURCES OF RADON | N THE SUBDI VI SI ONS.
THE PURPCSE OF THIS ROD IS TO DI SCUSS THE RESULTS OF THE RADON | NVESTI GATI ON AND FORVALI ZE EPA' S
DECI SI ON THAT NO ADDI TI ONAL ACTI ON FOR CFF- S| TE RADON | S NECESSARY.

#SC
5. SI TE CHARACTERI STI CS

5.1 METECROLOGY



THE HMC SI TE AREA HAS AN ARI D TO SEM - ARI D CONTI NENTAL CLI MATE WH CH RECEI VES MORE THAN 60
PERCENT SUNSHI NE EACH DAY, ON AVERACGE, THROQUGHOUT THE YEAR  ON AN ANNUAL BASI S, W NDS ARE
MODERATE AND ARE PRI MARI LY FROM THE SQUTHWEST. AVERAGE YEARLY PRECI PI TATION | S ABOUT 10 | NCHES,
MOST OF WHI CH OCCURS | N THE SUMMER W TH GENERALLY DRY CONDI TI ONS PERSI STI NG YEAR- ROUND.

5.2 GEOLOGY AND HYDROLOGY

THE HMC SI TE AND SUBDI VI SI ONS ARE LOCATED ON THE NORTHEAST FLANK OF THE ZUNI UPLIFT, A TECTONIC
FEATURE WHI CH | S CHARACTERI ZED BY A CORE OF PRECAMBRI AN CRYSTALLI NE BASEMENT ROCKS PARTI ALLY
MANTLED BY PERM AN AND TRI ASSI C SEDI MENTARY ROCKS. THE ZUNI UPLIFT I'S SURRCUNDED BY SEVERAL
TECTONI C DEPRESSI ONS, | NCLUDI NG THE GALLUP SAG TO THE WEST- SQUTHWEST AND ACOVA SAG TO THE
SOUTHEAST. MAJOR FAULTS OCCUR ALONG THE SOUTHWEST FLANK OF THE ZUNI UPLI FT AND A NUMBER COF

M NCR FAULTS ARE MAPPED | N THE REMAI NDER COF THE REG ON.  NO ACTI VE MAJCR OR M NOR FAULTS ARE
KNOMW TOBE IN THE VICNITY OF THE SITE. FI GQURE 3 SUWARI ZES THE REG ON' S GEOGRAPHY.

THE SI TE | S UNDERLAI N BY THE SAN MATEO ALLUVI UM TO DEPTHS OF OVER 120 FEET. THE ALLUWMIUM IS
GENERALLY SANDY SILT; HONEVER, TWO DI STI NCT SAND AND GRAVEL HORI ZONS OCCUR AT THE TOP AND BOTTOM
OF THE UNIT. THE LOMER SAND AND GRAVEL HORI ZON |'S RELATI VELY CONTI NUOUS THROUGHQUT THE AREA AND
IS A SQURCE OF WATER I N THE REG ON.  GRCUND WATER | N THE SAN MATEO ALLUVI UM FLOAS SOUTHWEST
NORTH OF THE HMC SITE. DI RECTLY UNDERLYI NG THE ALLWI UM | S THE CH NLE FORVATI ON (W TH UPPER AND
LONER MEMBERS) WHICH | S I N TURN UNDERLAI N BY THE SAN ANDRES LI MESTONE. AS Dl SCUSSED EARLI ER,
THE SAN MATEO ALLUVI UM AND UPPER CH NLE FORNMATI ONS ARE AQUI FERS, HAVE BEEN LOCALLY AFFECTED BY
SEEPAGE FROM THE TAI LI NGS FACI LI TY, AND HAVE BEEN ADDRESSED BY NVEI D S GROUND WATER DI SCHARGE
PLAN.

THE HMC M LL AND SUBDI VI SI ONS ARE LOCATED | N THE ARROYO DEL PUERTO VALLEY WHI CH IS ENCI RCLED BY
A NUMBER OF M NERAL DEPCSITS. TO THE WEST- NORTHWEST | S HAYSTACK MESA WHERE URANI UM WAS FI RST

DI SCOVERED I N THE GRANTS M NERAL BELT. TO THE NORTH | S AVBROSI A LAKE, THE DENSEST URANI UM

M NI NG AND M NE VENTI LATI ON LOCATI ON IN THE UNI TED STATES. THERE ARE ALSO OPEN PI T URANI UM

M NES, AND THEREFORE, QOUTCROPPI NG M NERALI ZATI ONS AT THE SURFACE LOCATED I N THE VARI QUS MESAS
BETWEEN AMBRCS|I A LAKE AND THE ARROYO DEL PUERTO VALLEY. A NUMBER OF SURFACE EXCAVATI ONS ARE
ALSO FQUND | N AND AROUND THE MESAS TO THE EAST AND NORTHEAST. TO THE NORTHEAST | S THE SAN MATEO
VALLEY WH CH DRAINS AIR FLOW FROM THE NORTH SI DE OF MOUNT TAYLOR WHERE THE LARGEST AND DEEPEST
URANIUM M NE | S LOCATED. TO THE EAST IS THE LOBO CANYON DRAI NAGE WHI CH ALSO EXH BI TS THE

RESI DUES OF SEVERAL PAST M NI NG VENTURES.

THE SURFACE WATER REG ME OF THE M LL SITE IS | NFLUENCED BY THE ARID TO SEM - ARI D CLI MATE CF THE
REG ON, THE RELATI VELY MEDI UM TO H GH PERVEABI LI TY OF THE SO LS AND THE EXPOSED BEDROCK I N THE
WATERSHEDS. THE SAN MATEO DRAI NAGE BASIN WH CH | NCLUDES THE M LL SITE HAS A DRAI NAGE AREA COF
APPROXI MATELY 291 SQUARE M LES. THE ONLY SURFACE WATER BCDI ES ARE SEVERAL STOCK PONDS, SOVE
SMALL EPHEMERAL PONDS, AND AN UNDETERM NED NUMBER CF SPRI NGS ON THE FLANKS ON MOUNT TAYLOR
NONE OF THESE WATER BODI ES ARE AFFECTED BY THE M LL OPERATI ONS, BECAUSE THEY ARE GEOGRAPHI CALLY
REMOTE AND NOT HYDROLOG CALLY CONNECTED W TH THE SI TE.

5.3 OFF-SI TE RADON

THE SPECI FI C ELEMENT OF CONCERN ADDRESSED FOR THI S OPERABLE UNI T | S RADON-222, WHICH IS THE

FI RST DECAY PRCDUCT OF RADI UM 226. RADON IS AN | NERT GAS THAT DECAYS WTH A HALF-LIFE OF 3.8
DAYS | NTO SHORT- LI VED, PRI MARI LY ALPHA- EM TTI NG RADON PROGENY. RADON LEVELS WERE MONI TORED I N
THE FOLLOW NG SUBDI VI SI ONS SCQUTH AND SOUTHWEST OF THE HMC SI TE DURING THE RI:  MJRRAY ACRES,
BROADVI EW ACRES, FELI CE ACRES, AND PLEASANT VALLEY ESTATES. THE PRI MARY OBJECTI VES OF THE RADON
R VERE:

. TO ACCURATELY MEASURE THE ANNUAL AVERAGE | NDOOR RADON CONCENTRATI ONS | N DVELLI NGS



LOCATED NEAR THE M LL;

. TO ACCURATELY MEASURE THE ANNUAL AVERAGE OUTDOCR RADON CONCENTRATIONS IN AIR IN THE
VICINITY OF THE RESI DENCES LOCATED I N THE SUBDI VI SI ONS; AND

. TO ACCESS THE SI GNI FI CANCE OF THE POTENTI AL | NFLUENCE OF THE M LL AND TAI LI NGS
EMBANKMENTS ON RADON LEVELS I N THE SUBDI VI SI ONS.

A PRELI M NARY RADON SCREENI NG PROGRAM WAS | NI TI ATED I N OCTOBER COF 1987, AFTER 66 OF A POSSI BLE
67 HOVEOMNERS | NDI CATED THEI R W LLI NGNESS TO PARTI Cl PATE | N THE STUDY. RESULTS OF THE

PRELI M NARY THREE- DAY SCREEN NG | NDI CATED A RANGE OF | NDOOR RADON CONCENTRATI ONS FROM 1.6 TO
12.1 PA/L. |IN THE ABSENCE OF FI NDI NG ANY ACUTE CONCENTRATI ONS ( EXCEEDI NG 20 PClI /L), THE RADON
R FOCUSED ON LONG TERM RADON EVALUATI ONS. | NTEGRATED RADON CONCENTRATI ONS WERE MEASURED DURI NG
A FI FTEEN- MONTH PERI OD | N THREE- MONTH | NTERVALS. CONCURRENTLY, SIM LAR | NTEGRATED RADON
MEASUREMENTS WERE MADE AT 28 QUTDOCR LOCATI ONS W THI N THE FOUR SUBDI VI SI ONS.

A FI FTEENTH MONTH PERI OD (FI VE QUARTERS: OCTOBER - DECEMBER 1987, JANUARY MARCH 1988, APRIL -
JUNE 1988, JULY - SEPTEMBER 1988, AND OCTOBER - DECEMBER 1988) WAS SELECTED TO COVER THE FOUR
SEASONS OF THE YEAR AND TO PROVI DE MEASUREMENT FOR TWDO W NTER MONTH PERI CDS WHEN RADCN
CONCENTRATI ONS ARE USUALLY THE HI GHEST | NSI DE HOUSES DUE TO THE HOVEOWNER ATTEMPTS TO KEEP HOMES
TI GATLY SEALED AGAI NST THE WEATHER

| NDOOR RADON DATA ARE PRESENTED I N TABLE 1 FOR EACH RESI DENCE STUDI ED, BY LOT AND BLOCK NUMBER
W THI N EACH HOUSI NG SUBDI VI SI ON AND FCR EACH OF THE FI VE QUARTERS. BOTH MEASURED AND CORRECTED
VALUES ARE PRESENTED IN TH S TABLE. MEASURED CONCENTRATI ONS WERE CORRECTED BY DETERM NI NG THE
RESPONSE OF A DETECTOR TO KNOAN RADON CONCENTRATI ONS.

MEASURED VALUES WERE CALI BRATED BY THE FOLLON NG FACTORS FOR EACH SUCCESSI VE QUARTER 1. 21,
1.22, 1.18, 1.15, AND 1.14. THE ANNUAL AVERAGE COLUMNS | N TABLE 1 REFLECT THE AVERAGE FOR THE
FI RST FOUR QUARTERS; THE SECOND FOUR QUARTERS; AND THE ANNUAL AVERAGE OBTAI NED BY COVBI NI NG AND
AVERAG NG THE FI RST AND FI FTH QUARTERS (BOTH W NTER QUARTERS - OCTOBER THROUGH DECEMBER) W TH
THE M DDLE THREE QUARTERS, RESPECTIVELY. TH'S TH RD CALCULATI ON G VES EQUAL QUARTERLY WEI GHT TO
THE FI RST AND FI FTH QUARTERS OF THE RADON SURVEY PERI OD. AVERAGES WERE NOT CALCULATED FOR

RES| DENCES WHERE SOVE PORTI ON OF THE DATA WAS M SSING  COLLECTI VELY, DATA IS M SSING FOR ONE OR
MORE QUARTERS FOR SEVEN RESI DENCES. | N FOUR CASES ONLY ONE QUARTER S DATA IS MSSING | N TWD
CASES TWD QUARTERS DATA ARE M SSING AND I N THE TH RD CASE, DATA ARE NOT AVAI LABLE FOR THREE OF
THE FI VE QUARTERS STUDI ED. AS TABLE 1 | NDI CATES, THE HI GHEST MEASURED QUARTERLY RADON
CONCENTRATI ON | N HOVES W TH | NCOVPLETE DATA IS 2.9 PCI/L, WH CH | S EQUI VALENT TO A CORRECTED
RADON CONCENTRATI ON OF 3.5 PCI/L. PR MARY REASONS FOR LOSS OF DATA WERE MONI TORS WHI CH WERE NOT
COLLECTED DUE TO | NABI LI TY TO CONTACT THE RESI DENTS. AS A RESULT, COMPLETE DATA ARE AVAI LABLE
FOR 59 LIVING UNITS. FOOTNOTES TO TABLE 1 DESCRI BE THE SPECI FI C REASONS FOR | NCOVPLETE DATA.

FI GURE 4 SHOMNS THE CORRECTED ANNUAL AVERAGE RADON CONCENTRATI ONS FOR EACH OF THE 59 RESI DENCES.
THESE AVERAGES WERE OBTAI NED BY COVBI NI NG AND AVERAG NG BOTH W NTER QUARTERS W TH THE M DDLE
THREE QUARTERS.

MEASURED AND CORRECTED OUTDOOR RADON DATA FOR TWENTY- El GHT LOCATI ONS ARE PRESENTED | N TABLE 2.
DETECTOR LOCATI ONS ARE | DENTI FI ED I N TERVS OF THE NEAREST RESI DENCE AND COVER THE SAME PERI CD CF
FI VE QUARTERS COVERED BY THE | NDOCR RADON STUDY. THE CALI BRATI ON FACTCRS DETERM NED FOR EACH
QUARTER FOR THE FI RST THROUGH THE FI FTH QUARTERS WERE 0. 75, 0.47, 0.53, 0.79 AND 0.95. THE LAST
3 COLUWNS COF TABLE 2 CONTAI N THE CORRECTED ANNUAL AVERAGE RADON CONCENTRATI ON FOR THE FI RST 4
QUARTERS; THE SECOND 4 QUARTERS; AND THE ANNUAL AVERAGE OBTAI NED BY COMBI NI NG AND AVERAG NG THE
FI RST AND FI FTH QUARTERS RESULTS (BOTH W NTER QUARTERS - OCTOBER THROUGH DECEMBER) W TH THE

M DDLE THREE QUARTERS, RESPECTI VELY. FIGURE 5 SHONS THE 28 OUTDOCR MONI TCR LOCATI ONS AND
CORRESPONDI NG CORRECTED QUTDOOR ANNUAL AVERAGE RADON CONCENTRATI ONS. THESE AVERAGES WERE



OBTAI NED BY COMBI NI NG AND AVERAG NG BOTH W NTER QUARTERS W TH THE M DDLE THREE QUARTERS.

TABLE 3 PRESENTS A SUMVARY OF CORRECTED | NDOOR RADON CONCENTRATI ONS BY QUARTER AND SUBDI VI SI QN,
AND TABLE 4 A SIM LAR SUMVARY FOR CORRECTED QUTDOOR CONCENTRATI ONS.  THE OVERALL ANNUAL AVERAGE
| NDOOR RADON CONCENTRATION I N THE 59 HOUSES IS 2.7 PCl/L. THE ANNUAL AVERAGE QUTDOOR RADON
CONCENTRATI ON FOR THE 28 MONI TORI NG STATIONS IS 1.9 PCl/L. SEASONAL VAR ATI ON OCCURRED | N THE

I NDOOR RADON CONCENTRATI ONS EVI DENCED BY H GHER LEVELS I N THE QUARTERS HAVI NG THE COLDEST
WEATHER. ONLY El GHT RESI DENCES HAVE ANNUAL AVERAGE RADON CONCENTRATI ONS GREATER THAN 4 PCI/ L
(12% OF THE TOTAL HOUSES IN THE SUBDI VI SION). THESE ElI GHT VALUES ARE 6.7, 6.2 5.1, 4.6, 4.5,
4.2, 4.2, AND 4.1 PClI/L. THERE ARE SEVENTEEN RESI DENTS RESI DI NG | N THESE EI GHT RESI DENCES.

TABLES 5 AND 7 PRESENT AND COVPARE | NDOOR AND OUTDOCOR RADON CONCENTRATI ONS BY SUBDI VI SION AND BY
THE QUALI TY AND TYPE OF HOVE CONSTRUCTI ON.  TABLE 6, TOGETHER W TH FI GURE 6, PRESENT | NDOOR
RADON DATA | N THREE CONCENTRATI ON GROUPI NGS AS A FUNCTI ON OF THE QUALITY AND TYPE OF HOMVE
CONSTRUCTI ON.

ANALYSI S OF THE RADON DATA COLLECTED DURI NG THE R, AND SUMVARI ZED | N TABLES 1-7 AND FI GURES
4-6, ALLOWTHE FOLLOW NG OBSERVATI ONS TO BE MADE:

. AVERAGE RADON CONCENTRATI ONS FOR TRAI LERS ARE CONSI STENTLY LOMER THAN THE AVERAGE
CONCENTRATI ONS FOCR HOUSES;

. DVELLI NGS WTH THE H GHEST RADON CONCENTRATI ONS CONSI STS OF FRAME HOUSES, TWO W TH
CRAW. SPACES, (4.7-6.7 PCI/L) ONE WTH A SLAB, AND NO TRAI LERS;

. I'N MOST CASES, TRAI LERS HAVE | NDOOR CONCENTRATI ONS WH CH ARE COVMPARABLE W TH QUTDOOR
RADON CONCENTRATI ONS | NDI CATI NG S| GNI FI CANT | NDOOR/  OQUTDOOR Al R EXCHANGES;

. NO DEFI NI TI VE CORRELATI ON | S APPARENT BETWEEN THE DI STANCE OF | NDI VI DUAL HOVES FROM
THE HMC M LL AND TAI LI NGS EMBANKVENTS AND ANNUAL AVERAGE | NDOCR RADON
CONCENTRATI ONS;

. NO DEFI NI TI VE CORRELATI ON | S APPARENT BETWEEN THE Di STANCE OF QUTDOOR RADON MONI TORS
FROM THE HVC M LL AND TAI LI NGS EMBANKVENTS AND ANNUAL AVERAGE OUTDOOR RADON
CONCENTRATI ONS REGRESSI ON ANALYSES OF DATA FOR DI FFERENT( CORRELATI ON COEFFI O ENTS
FOR W ND ROSE SECTORS VAR ED BETWEEN 0. 07 AND 0.56, WTH A COVBI NED FOUR SECTCR
CCEFFI Cl ENT OF 0. 05).

THESE OBSERVATI ONS | NDI CATE THAT:

1) OUTDOOR RADON CONCENTRATI ONS DO NOT EXHI BI T THE DEGREE OF VARI ABI LI TY WTH DI STANCE FROM
THE M LL AND TAI LI NGS EMBANKMENTS WH CH WOULD SUGCGEST ATMOSPHERI C DI SPERSI ON OF RADON FROM
THESE 1S SI GNI FI CANTLY ELEVATI NG THE AVERAGE RADON CONCENTRATI ON I N THE SUBDI VI SI ONS;

2) | NDOOR RADON CONCENTRATI ONS ARE | NFLUENCED PRI MARI LY BY STRUCTURAL CHARACTER STICS OF
I NDI VI DUAL HOVES WH CH ALLOW | NDOOR RADCON CONCENTRATI ONS TO BE DOM NATED BY BU LD- UP FROM
LOCAL SQURCES OF RADON I N THE SUBDI VI SI ONS.

POTENTI AL LOCAL RADON SOURCES EVALUATED WERE BU LDI NG MATERI ALS USED I N HOUSE CONSTRUCTI ON AND
SO LS UNDER OR ADJACENT TO THE HOVES W TH THE MOST ELEVATED RADON CONCENTRATI ON.  GAMVA
RADI ATI ON LEVELS | NSI DE AND EXTERI OR OF HOVES W TH ELEVATED RADON DI D NOT | DENTI FY RADI QACTI VE
SOURCES | N HOME BUI LDI NG MATERI ALS.  URANI UM AND RADI UM LEVELS I N SURFACE SO LS COLLECTED
BENEATH COR ADJACENT TO HOVES W TH ELEVATED | NDOOR RADON CONCENTRATI ONS VERE | NDI CATI VE COF
BACKGROUND LEVELS AND PROVI DED NO EVI DENCE THAT TAI LI NGS WERE SIGNIFICANT IN THE SO L IN THE



VICINITY OF THESE RESIDENCES. IN VIEWOF THESE FINDINGS, I T I'S CONCLUDED THAT THE PRI MARY
SOURCE OF | NDOOR RADON | N HOVES IN THE SUBDI VISIONS |S LOCAL SO L WHI CH EM TS RADON GAS.

PRI VARY RADON ENTRY ROUTES ARE THROUGH CRACKS AND OTHER OPENI NGS | N DVWELLI NG FLOORS, W TH H GHER
I NDOOR LEVELS | N FRAMES HOUSES WTH A CRAW. SPACE OR SLAB.

#SSR
6.0 SUWARY CF SI TE R SKS

AN ENDANGERMVENT ASSESSMENT OF THE RI SKS TO RADON EXPOSURE WAS PERFORMED FOR THE SEVENTEEN
I NDI VI DUALS RESI DI NG I N THE El GHT HOUSES HAVI NG ANNUAL AVERAGE RADON LEVELS OF GREATER THAN 4
PCI /L.

FOUR CONSERVATI VE MODELS WHI CH ARE I N CURRENT USE FOR SETTI NG REGULATCRY STANDARDS WERE USED TO
PROVI DE UPPER- BOUND RI SK ESTI MATES FOR RADON CONCENTRATI ONS MEASURED I N THE El GAT HOUSES. THE
FI RST THREE ARE BASED ON RELATI VE RI SK AND ARE THE TI ME SI NCE EXPOSURE AND | NTERNAL ANALYSI S
MCODELS USED I N THE Bl OLOd CAL EFFECTS OF | ONI ZI NG RADI ATI ON |V REPORT (BEIR | V) AND THE MODEL
EMPLOYED | N REPORT 50 OF THE | NTERNATI ONAL COW SSI ON ON RADI OLOd CAL PROTECTION (I CRP 50). A
FOURTH MCODEL, USED I N A NATI ONAL COUNCI L ON RADI ATI ON PROTECTI ON AND MEASUREMENTS 78 REPCORT
(NCRP 1984), 1S BASED ON ABSOLUTE R SK AND | S USED FOR COWPARI SON. THE RELATI VE Rl SK MCDELS
ASSUME THAT THE RI SKS OF EXPOSURE FROM RADI ATI ON | S PROPORTI ONAL, OR RELATI VE TO THE NORVALLY
OCCURRI NG, OR BACKGRCOUND, RI SK OF LUNG CANCER. THE ABSOLUTE RI SK MODELS ASSUME THAT THE RI SK OF
RADI ATI ON EXPCSURE ADDS TO THE UNDERLYI NG BACKGROUND RI SK OF CONTRACTI NG LUNG CANCER. LI FE
TABLES USED ARE FROM BEIR IV AND ARE CORRECTED FOR UNI TED STATE BACKGROUND EXPOSURE TO AVERAGE

I NDOOR AND QUTDOOR RADON CONCENTRATI ONS BASED ON AVERAGE VALUES FROM THE 1988 REPORT OF THE

UNI TED NATI ONS SClI ENTI FI C COW TTEE ON THE EFFECTS OF ATOM C RADI ATI ON (UNSCEAR). TH S UNSCEAR
REPORT WAS ALSO USED TO OBTAI N CONSERVATI VE CCCUPANCY FACTORS COF 80% | NDOCR AND 20% OQUTDOOR FOR
RESI DENTS AND AVERAGE RADON DAUGHTER EQUI LI BRI UM FACTORS OF 0.4 AND 0.8 FCR | NDOOR AND OQUTDOCR
RADON CONCENTRATI ONS, RESPECTI VELY. THESE LATTER FACTORS ARE THEN USED TO CONVERT THE VARI QUS
RADON CONCENTRATI ONS | NTO EXPOSURES AS EXPRESSED BY WORKI NG LEVEL MONTHS PER YEAR (W.M'Y).

LUNG CANCER LI FETI ME RI SKS PER YEAR FOR THE SEVENTEEN RESI DENTS OF THE El GAT HOUSES HAVI NG MORE
THAN 4 PCl /L AVERAGE ANNUAL | NDOOR RADON CONCENTRATI ONS ARE G VEN | N TABLE 8. THE DATA RANGE
FROM 3.1 X 10(-5) TO 5.9 X 10 AND CENTER ARCUND 1 IN 10, 000 PER YEAR OF RESI DENCY FOR ALL HOUSES
EXCEEDI NG 4.0 PCl/L AND FOR ALL AGE GROUPS. THESE Rl SKS FROM RADON EXPOSURE ARE SLI GHTLY ABOVE
EPA' S THRESHOLD LEVEL FOR REMEDI AL ACTI ON, AND THEREFORE EPA |'S RECOMMVENDI NG THAT RADON

REDUCTI ON MEASURES BE EMPLOYED BY THESE El GHT HOVEOANERS.

#DACA
7.0 DESCRI PTI ON OF ALTERNATI VES AND COVPARATI VE ANALYSI S

BASED UPON THE RESULTS OF THE R, EPA HAS DETERM NED THAT THE URANI UM M LL AND TAI LI NGS
EMBANKMENTS, THOUGH POTENTI AL SOURCES OF RADON | N THE AREA, ARE NOT CONTRI BUTI NG SI GNI FI CANTLY
TO SUBDI VI SI ON RADON LEVELS. THEREFORE, ALTERNATI VES ADDRESSI NG RADON EMANATI ONS FROM THE M LL
AND TAI LI NG EMBANKVENTS WERE NOT DEVELCPED, EVALUATED OR COMPARED. NO ACTI ON FOR OFF- SI TE RADON
WAS THE ONLY REMEDI AL ALTERNATI VE EXAM NED | N RELATION TO THE SITE | TSELF. HOWEVER, SINCE 8
RESI DENCES | N THE SUBDI VI SI ONS HAD ANNUAL AVERAGE | NDOOR RADON CONCENTRATI ONS ABOVE EPA'S RADON
GU DELINE OF 4 PCl/L, HOUSE BY HOUSE EVALUATI ONS WERE CONDUCTED DURING THE R I N ORDER TO

I DENTI FY CONSTRUCTI ON FEATURES CAUSI NG | NDOOR RADON BUI LDUP.

HOUSE BY HOUSE EVALUATI ONS ALSO PERM TTED THE SELECTI ON OF APPROPRI ATE RADON REDUCTI ON METHODS
FOR EACH OF THE RESI DENCES W TH RADON LEVELS ABOVE 4 Cl/L. THESE HOUSE- SPECI FI C RADON REDUCTI ON
METHODS VWERE SUMVARI ZED I N THE JULY 1989 FS, AS RECOMMVENDATI ONS TO HOVEOMERS ( THESE
RECOMMENDATI ONS W LL BE SENT DI RECTLY TO THE | NDI VI DUAL HOVEOMERS AS WELL). | N ACCORDANCE W TH
EPA'S CITIZEN S GU DE TO RADON, RADON REDUCTI ON EFFORTS ARE RECOMMENDED WTH N 2 TO 3 YEARS CF



| NDOOR MEASUREMENTS | F ANNUAL RADON LEVELS ARE BETWEEN 4 AND 20 PCl/ L.

#SRA
8. SELECTED REMEDI AL APPROACH

BASED ON:

A LONG TERM QUTDOOR RADON MONI TORI NG WHI CH DCES NOT | NDI CATE A DEFI NI TI VE RELATI ONSH P
BETWEEN CONCENTRATI ON AND PROXIM TY TO THE HMC M LL AND TAI LI NGS EMBANKMVENTS,

B. LONG TERM | NDOCR RADON MONI TORI NG WHI CH | NDI CATES THAT THE PRI MARY CAUSE OF ELEVATED RADON
CONCENTRATI ONS | S RELATED TO LOCAL SO L SOURCES AND CONSTRUCTI ON FEATURES CF HOMVES WH CH
ALLOW RADON BU LD UP; AND

C THE FACT THAT TAI LI NGS MATERI ALS VERE NOT | DENTI FI ED DURI NG SAMPLI NG | N CRAW. SPACES Cr,
OR ADJACENT TO RESI DENCES W TH ELEVATED RADON,

EPA HAS DETERM NED THAT | T DOES NOT HAVE THE AUTHORI TY UNDER CERCLA SECTI ON 104 TO ADDRESS RADON
CONCENTRATI ONS | DENTI FI ED I N THE SUBDI VI SI ONS AND THEREFORE HAS SELECTED NO FURTHER ACTI ON FOR
THE RADON OPERABLE UNIT.

ALTHOUGH RESULTS OF THE R | NDI CATE THAT THE M LL AND TAI LI NGS EMBANKMENTS ARE NOT SI GNI FI CANT

I N CAUSI NG ELEVATED | NDOOR RADON I N THE SUBDI VI SI ONS, EI GHT HOMVES MARG NALLY EXCEED EPA' S RADON
ACTI ONS LEVEL GUI DELINE. AS A RESULT, HOUSE BY HOUSE EVALUATI ONS WERE CONDUCTED DURI NG THE R
TO | DENTI FY CONSTRUCTI ON FEATURES RESPONSI BLE FOR RADON BUI LD UP. AS DETAI LED I N THE FS REPCRT,
HOUSE BY HOUSE EVALUATI ONS PERM TTED THE SELECTI ON OF RADON REDUCTI ON METHCDS FOR EACH HOMVE ( SEE
FI GURE 8). THESE RADON REDUCTI ON RECOMVENDATI ONS W LL BE MADE AVAI LABLE TO | NDI VI DUAL
HOVEOMNERS.

WHI LE EPA BELI EVES THAT CONTI NUED SUBDI VI SI ONS MONI TORI NG | S UNWARRANTED AT THI'S TI ME, EPA
RECOGNI ZES THE NEED TO MONI TOR QUTDOCR RADON AND W NDBLOWN PARTI CULATE LEVELS SQUTH OF THE

DI SPOSAL AREA TO ASSURE THAT CONDI TIONS I N THE SUBDI VI SI ONS DO NOT SI GNI FI CANTLY CHANGE PRICR TO
FINAL SITE CLOSURE. |IN TH' S REGARD, EPA WLL CONTI NUE TO REVI EW QUTDOCR RADON MONI TORI NG AND
PARTI CULATES DATA COLLECTED AT THE FACI LI TY BOUNDARY PURSUANT TO NRC LI CENSE REQUI REMENTS.
SHOULD AN | NCREASI NG TREND | N El THER RADON COR PARTI CULATES LEVELS BE NOTED, EPA AND NRC WLL
REQUI RE MONI TORI NG OR CORRECTI VE ACTION I N THE SUBDI VI SI ONS, VWH CHEVER | S APPRCPRI ATE.

#SAF
9. STATUTCRY AUTHCRI TY FI NDI NGS

BASED ON THE RESULTS OF THE REMEDI AL | NVESTI GATI ON, EPA HAS DETERM NED THAT THE URANI UM M LL AND
TAI LI NG EMBANKMENTS AT THE HMC SI TE, THOUGH POTENTI AL SOURCES OF RADON NEAR THE SI TE, ARE NOT
CONTRI BUTI NG SI GNI FI CANTLY TO OFF- SI TE SUBDI VI SI ONS RADON CONCENTRATI ONS.  EPA HAS CONCLUDED
THAT THE PRI NCl PLE CAUSE OF ELEVATED | NDOOR RADON CONCENTRATI ONS | S RELATED TO LOCAL SO L
SOURCES OF RADON IN THE SUBDI VI SIONS, AND IS A FUNCTI ON OF THE TYPE AND QUALI TY OF HOUSI NG
CONSTRUCTI ON. AS A RESULT OF TH'S FINDI NG EPA HAS DETERM NED THAT I T DOES NOT HAVE AUTHORI TY
UNDER CERCLA SECTI ON 104 TO ADDRESS | NDOCR RADON CONCENTRATI ONS | DENTI FI ED AS ELEVATED I N THE
RADON CPERABLE UNIT. THE NO ACTI ON DECI SI ON FORMALI ZED IN TH S RCD, HONEVER, DCES NOT

CONSTI TUTE A FI NDI NG BY EPA THAT ADEQUATE PROTECTI ON HAS BEEN ACHI EVED I N THE SUBDI VI SI ONS.
BECAUSE 8 QUT OF THE 66 RESI DENCES | NVESTI GATED FOR RADON HAD ANNUAL | NDOOR RADON CONCENTRATI ONS
ABOVE THE 4 PCI/L ACTION LEVEL GU DELINE (BETWEEN 4.1 AND 6.7 PCl/L), EPA IS RECOMMENDI NG RADON
REDUCTI ON TECHNI QUES TO RESI DENTS HAVI NG ELEVATED | NDOOR RADON LEVELS. HQUSE- SPECI FI C RADON
REDUCTI ON TECHNI QUES VEERE | DENTI FI ED DURING THE R AND FS I N A MANNER CONSI STENT W TH EPA' S

NATI ONAL RADON PQLI CY.



#TA
TABLES AND ATTACHMVENTS

RESPONSI VENESS SUMVARY

THE COMWUNI TY RELATI ONS RESPONSI VENESS SUMVARY HAS BEEN PREPARED TO PROVI DE WRI TTEN RESPONSES TO
COMMENTS SUBM TTED REGARDI NG THE PROPCSED PLAN AT THE HOVESTAKE M NI NG COVPANY HAZARDOUS WASTE
SITE. THE SUWARY IS DI VIDED | NTO TWD SECTI ONS:

SECTION |:  BACKGROUND OF COMWUNITY | NVCLVEMENT AND CONCERNS. THI'S SECTI ON PROVI DES A BRI EF
H STORY OF COMWUNI TY | NTEREST AND CONCERNS RAI SED DURI NG THE REMEDI AL PLANNI NG ACTI VI TIES AT THE
HOMESTAKE SI TE.

SECTION I'I:  SUMVARY OF MAJOR COWMMENTS RECEI VED. THE COWMENTS (BOTH ORAL AND WRI TTEN) ARE
SUMVARI ZED AND EPA’' S RESPONSES ARE PROVI DED.

I.  BACKGROUND OF COVMUNITY | NVOLVEMENT

I NDI VI DUAL | NTEREST OR ATTENTI ON TO THE SI TE HAS BEEN VERY LOWKEY. | NDI VI DUAL RESI DENTS ARE
CONCERNED ABQUT THEI R HEALTH AS WELL AS THE ECONOW OF THE AREA. FREQUENT REPCRTS BY A
POTENTI ALLY RESPONSI BLE PARTI ES TO RESI DENTS KEPT THEM UP TO DATE.

EPA | SSUED FACT SHEETS AND PRESS RELEASES TO UPDATE AREA CITI ZENS OF SITE ACTIM TIES. AN
I NFORVATI ON MEETI NG WAS HELD I N SEPTEMBER 1987, PRI OR TO THE START CF THE | N- HOVE DETECTI ON
STUDY. NO ADDI TI ONAL CONCERNS WERE RAI SED BY THESE ACTI VI Tl ES.

I'1. SUMVARY CF MAJOR COMVENTS RECEI VED

THE PROPCSED PLAN FACT SHEET ANNOUNCI NG THE PUBLI C COMMVENT PERI D AND OPPORTUNI TY FCR A PUBLI C
MEETI NG WERE DI STRI BUTED ON JULY 20, 1989. THE COMVENT PERI OD BEGAN ON JULY 31 AND WAS EXTENDED
TO SEPTEMBER 1, 1989. AT THE REQUEST ON FOUR LOCAL HOMEOMERS A PUBLI C MEETI NG WAS HELD ON
AUGUST 28, 1989, AT THE CIBOLA HALL. THE PURPCSE OF THI S MEETI NG WAS TO EXPLAI N THE RESULTS COF
THE REMEDI AL | NVESTI GATI ON AND THE FEASI BI LI TY STUDY. FOURTEEN PECPLE ATTENDED THE MEETI NG AND
FI VE ASKED QUESTI ONS. ONE ADDI TI ONAL LETTER WAS RECEI VED SI GNED BY FOUR RESI DENTS.

THE COMVENTS/ QUESTI ONS RECEI VED DURI NG THE PUBLI C COMVENT PERI OD CONCERNED | NTERAGENCY
REQUI REMENTS AT THE SI TE, AND SPECI FI C FI NDI NGS I N THE RADON RI/FS. COMMENTS RECEI VED ARE
SUMMARI ZED BELOW ALONG W TH EPA' S RESPONSES:

QUESTI ON 1.

HOMESTAKE | NSTALLED THE MONI TORS, BUT HOWN WAS EPA | NVOLVED, AND WHO WAS RESPONSI BLE FOR ASSURI NG
DATA QUALITY AND CORRECT FI ELD PROCEDURES?

RESPONSE:  UNDER THE ADM NI STRATI VE ORDER (AO SI GNED BY HOMESTAKE, THE REMEDI AL | NVESTI GATI ON
AND FEASI BI LI TY STUDIES (R /FS) WOULD BE PERFORVED BY HOVESTAKE AS A POTENTI AL RESPONSI BLE PARTY
UNDER AN EPA APPROVED WORKPLAN, MAI NLY DEVELOPED BY THE STATE OF NEW MEXI CO.  AS PART OF TH'S
WORKPLAN A QUALI TY ASSURANCE/ QUALI TY CONTROL PLAN (QV QC) WAS DEVELOPED AND APPROVED BY EPA.

THE PLAN | NCLUDED CONTROLLED CALI BRATI ON OF DETECTORS, DUPLI CATE DETECTORS AND ANALYSI S OF
UNEXPOSED DETECTORS TO ASSESS ACCURACY AND PRECI SI ON. ALL DETECTORS WERE PURCHASED FROM AND
ANALYZED BY TERRADEX FOR LONG TERM | NDOOR AND OUTDOOR RADON MONI TORING  ALTHOUGH THE DETECTORS
VERE | N HOMESTAKE S POSSESSI ON, EPA THROUGH | TS OVERS| GHT CONTRACTOR, JACOBS ENG NEERI NG GROUP,
AUDI TED ALL WORK PERFORMVED BY HOMESTAKE STAFF TO | NSURE THE | NTEGRI TY OF THE RESULTS AND

COVPLI ANCE W TH Q& QC GOALS AND REQUI REMENTS.



UNDER SUPERFUND, THE POTENTI AL RESPONSI BLE PARTY | S ENCOURAGED TO CONDUCT THE RI/FS WORK W TH
EPA OVERSI GHT | N ACCORDANCE W TH AN APPROVED WORK PLAN, WH CH | NCLUDES A QN QC PLAN, AS VELL AS
A WORKER HEALTH AND SAFETY PLAN.

QUESTI ON 2.
WERE CONTROLS APPLI ED?

RESPONSE: I N ALL CASES, CONTROLS WERE APPLI ED TO DETERM NE THE ACCURACY COF THE MEASUREMENTS.
EACH QUARTER, SEVEN | NDOOR AND THREE QUTDOCR DETECTORS, 10% OF EACH TYPE OF DETECTOR, WERE
EXPOSED TO KNOAN RADON CONCENTRATI ONS AND ANALYZED TO ESTABLI SH CALI BRATI ON FACTORS TO ADJUST
THE FI ELD MEASUREMENTS. PLACEMENT AND RETRI EVAL CF FI VE QUARTERS OF RADON MONI TORI NG WAS
AUDI TED BY EPA' S OVERSI GHT CONTRACTCR

QUESTI ON 3.
HOW | S THE QUTDOOR Al R TESTED FOR RADON?

RESPONSE: Al R CONTAI NI NG RADON DI FFUSES THRQUGH A FI LTER | NTO A DETECTCR CHAMBER CONTAI NI NG A
SPECI AL PLASTI C DETECTCR.  ALPHA PARTI CLES FROM THE DECAY OF RADON OR DAUGHTER PRCDUCTS PRODUCED
W TH N THE DETECTOR VOLUME STRI KE THE PLASTI C DETECTOR AND PRCDUCE A TRACK IN THE PLASTIC. THE
I NTEGRAL NUMBER OF ALPHA- TRACKS CGENERATED OVER A G VEN EXPOSURE PERI CD ARE CHEM CALLY ENHANCED,
COUNTED AND CALI BRATED RELATI VE TO THE RESPONSE OF THE DETECTOR SYSTEM TO KNOWN RADON
CONCENTRATI ONS.  SI NCE AN | NTEGRAL NUMBER OF ALPHA- TRACKS ACCUMULATED FOR A d VEN EXPOSURE

PERI OD ARE COUNTED, USUALLY THREE- MONTHS, THE SYSTEM MEASURES THE AVERAGE RADON CONCENTRATI ON
FOR THE PERI CD.

QUESTI ON 4.

WOULD THE OQUTDOOR RESULTS HAVE BEEN DI FFERENT | F MONI TORS WERE PLACED CLOSE TO THE GROUND, COR AT
A H GHER ELEVATI ON?

RESPONSE:  PROBABLY TO SOME EXTENT, BUT THE OBJECTI VE WAS TO MEASURE RADON AT BREATHI NG HEI GHT.
QUESTI ON 5.

WHAT WAS EPA TRYI NG TO MEASURE W TH OUTDOCR MONI TORS?

RESPONSE: THE PURPCSE OF THE OUTDOCR MONI TORS WAS TO DETECT RADON LEVELS | N THE SUBDI VI SI ONS,
AND TO DETERM NE WHETHER THERE WAS A S| GNI FI CANT CONTRI BUTI ON OF RADON TO THE SUBDI VI S| ONS FROM
THE HOMVESTAKE FACI LI TY.

QUESTI ON 6.

HOW WAS | T CONCLUDED THAT THE MAI N SOURCE OF | NDOOR RADON WAS FROM THE HOMES?

RESPONSE: | T WAS NOTED THAT THE OUTDOOR RADON CONCENTRATI ONS WERE TYPI CALLY LESS THAN THE | NDOOR
RADON LEVELS AND THERE DI D NOT APPEAR TO BE AN OBVI OUS RELATI ON BETWEEN | NDOOR AND OUTDOOR RADON
CONCENTRATI ONS AND THE M LL. LOCAL RADON SOURCES UNDER THE BUI LDI NGS THAT EXCEEDED 4 PCl/L,
COMVBI NED W TH THE QUALI TY OF HOME CONSTRUCTI ON PROVI DED A REASONABLE | NTERPRETATI ON OF THE
ELEVATED RADON CONCENTRATI ONS OBSERVED | N El GHT HOMES.  ANY SMALL OUTDOOR | NCREMENT PRCDUCED BY
THE M LL DI D NOT SI GNI FI CANTLY EFFECT THE | NDOOR RADON LEVELS.

QUESTI ON 7.



WAS THERE SAMPLI NG MADE NORTH AND EAST OF THE M LL AND HOW DO THE MEASUREMENTS CORRELATE W TH
TH S STUDY?

RESPONSE: AS A LI CENSE REQUI REMENT W NDBLOMN TAI LI NGS | N THESE AREAS WERE SCRAPPED AND PLACED
BACK ON THE TAILINGS PI LE. PERHAPS A SQUARE M LE OF SURFACE WAS | NVOLVED. THESE ACTI ONS ARE
UNDER NRC SUPERVI SI ON AND AUTHORI TY.

THERE ARE 19 OUTDOOR RADON MONI TORS DI STRI BUTED THROUGHQUT THESE AREAS, AT LEAST FOUR ON THE
SOUTHWEST HOMESTAKE BCOUNDARY, WHI CH ARE REQUI RED BY THE NRC OPERATI NG LI CENSE. THE AVERAGE
H STORI CAL RESULTS FROM THE FOUR MONI TORS WERE I N THE RANGE 1.8-2.7 PCl/L, WTH TW OF THE
MONI TORS AVERAG NG SLI GHTLY HI GHER THAN THE ANNUAL OUTDOOR AVERAGE OF 1.9 PCI/L IN THE

SUBDI VI SIONS.  THE RADON AVERAGES NORTH OF THE HOMESTAKE FACILITY (15 MONI TORS) RANGED FROM
ABOQUT 0.8 TO 4.7 PCl/L, WTH THE H GHEST CONCENTRATI ONS NEAR URANI UM M NE SHAFTS. THESE DATA
WERE COVMPARED ONLY QUALI TATI VELY W TH THE STUDY RESULTS.

QUESTI ON 8.

ARE THE RESULTS OF THE NRC MONI TORI NG VARI ABLE OR CONSI STENT? RESPONSE: AVERAGE QUTDOCR RADCON
CONCENTRATI ONS RANGE FROM ABQUT 0.8 TO 4.7 PCl/L ACCORDI NG TO DATA COLLECTED UNDER NRC

SUPERVI SI ON AND AUTHCORI TY. THE HI GHEST RADON LEVELS ARE ASSCOCI ATED W TH URANI UM M NE AREAS
BETWEEN FOUR AND FI VE KI LOVETERS NORTH OF THE HOVESTAKE FACI LI TY. MONI TORS LOCATED NORTH OF THE
FACILITY, AND WTHI N A TWD KI LOVETER RADI US, RANCGE BETWEEN 1.4 AND 2.9 PO /L.

QUESTI ON 9.
WHY CAN T RADON GET | NTO THE WATER Pl PES?

RESPONSE: RADON FROM RADI UM IN THE SO L UNDER A DVEELLI NG CAN MOVE | NTO THE HOUSE BY PASSI NG
THROUGH THE SPACE ARCUND PI PES WHERE THE Pl PES PASS THROUGH THE DVELLI NG FLOOR  HOMNEVER, RADON
CANNOT DI FFUSE THRQUGH THE PI PES AND ENTER THE WATER SI NCE THE DI FFUSI ON OF RADON THROUGH
PLASTI C OR METAL PI PE | S VERY LON AND THE RADON WOULD RADI QACTI VELY DECAY BEFORE | T REACHED THE
WATER. | N ORDER THAT THE WATER SUPPLY CONTRI BUTE TO THE | NDOOR RADON CONCENTRATI ON DUE TO
DOMESTI C WATER USAGE, THE RADON LEVELS IN WATER MUST BE RELATI VELY H GH. FOR EXAMPLE, 10, 000
PCI OF RADON PER LI TER OF WATER IS ESTI MATED TO PRODUCE AN | NCREASE IN THE | NDOOR RADON
CONCENTRATI ON OF ABOUT 1 PCl/L. THE SUBDI VI SIONS ARE ON THE M LAN WATER SUPPLY.

QUESTI ON 10.

PLEASE RE-| TERATE THE DI STRI BUTI ON OF DWELLI NGS HAVI NG ANNUAL | NDOCR RADON CONCENTRATI ONS
EXCEEDI NG 4 PCI/L AND THERE RESPECTI VE RELATI ON TO OQUTDOOR RADON LEVELS.

RESPONSE:  SI X HOVES ARE | N MJRRAY ACRES, TWD | N BROADVI EW ACRES. AS NOTED I N THE VI EWGRAPH, THE
HOUSES W TH ELEVATED | NDOOR RADON CONCENTRATI ON ARE NOT DI STRI BUTED I N A DI SCERNABLE PATTERN
RELATI VE TO THE M LL LOCATION. H GH | NDOOR CONCENTRATI ONS WERE FOUND ONLY | N FRAME HOUSES AND
NOT IN A SINGLE TRAI LER ~ ALSO THE QUTDOCR RADON CONCENTRATI ONS OBSERVED NEAR EACH DVELLI NG WERE
LONER.

QUESTI ON 11.
EXPLAI N VHY W NDBLOWN TAI LI NGS ARE NOT A SOURCE OF RADON | N THE SUBDI VI SI ON?
RESPONSE: FOR THE HOUSES EXCEEDI NG 4 PCI /L ANNUAL AVERAGE, GAMVA EXPOSURE MEASUREMENTS WERE

MADE IN THE NEAR VICINITY OF THE DWELLI NGS AND | N EACH ROOM OF THE HOUSES. I N ADDITION, A
LIMTED SO L SAVPLI NG PROGRAM WAS UNDERTAKEN | N CRAW. SPACES OR ADJACENT TO SLABS ON GRADE. THE



RESULTS FROM TH' S LI M TED ASSESSMENT OF POTENTI ALLY W NDBLOWN NMATERI AL DI D NOT | NDI CATE THAT
W NDBLOMN TAI LI NGS WERE SIGNIFICANT IN THE SO L IN THE VI N TY OF THESE HOUSES. SO L SAWPLE
ANALYSI S ALSO DI D NOT | NDI CATE THE PRESENCE OF ELEVATED RADI UM CR URANI UM

QUESTI ON 12.
DI SCUSS THE GROUNDVWATER DI SCHARGE PLAN

RESPONSE: THE GROUNDWATER DI SCHARCE PLAN IS A STATE RESPONSI BI LI TY AND TH S PLAN HAS BEEN
RECENTLY RENEWED. PRESENT RESULTS OF WATER SAMPLI NG I N THE SUBDI VI SI ON | NDI CATE THAT THE
GROUNDWATER QUALI TY, PARTI CULARLY SELENI UM HAS LARGELY RETURNED TO ESSENTI ALLY BACKGROUND
CONDI TI ONS. | NFORVATI ON | S AVAI LABLE AT THE STATE OFFI CE | N SANTA FE.

QUESTI ON 13.

VWHAT IS THE S| TUATI ON OF W NDBLOM TAI LI NGS I N THE SUBDI VI SI ONS, AND WHAT HAS NRC REQUI RED COF
HOMESTAKE ON TH S TOPRI C?

RESPONSE:  ANALYSI S OF W NDBLOWN TAI LI NGS WAS LI M TED TO THE AREA IN THE VI NI TY OF THOSE
HOUSES THAT EXCEEDED THE 4 PCl/L ANNUAL | NDOOR RADON GUI DELINE. THE NRC HAS | DENTI FI ED AREAS TO
THE NORTH AND EAST COF THE M LL THAT HAVE BEEN | MPACTED BY W NDBLOWN MATERI AL AND HAS REQUI RED
AND OVERSEEN HOVESTAKE' S CLEANUP EFFORTS AS PART OF HOMESTAKE S LI CENSE REQUI REMENT. NRC ALSO
REQUI RES QUTDOCR RADON MONI TORI NG AT 19 LOCATI ONS SURROUNDI NG THE HOMESTAKE SI TE, FOUR OF WH CH
ARE SI TUATED BETWEEN THE SUBDI VI SI ONS AND THE HOVESTAKE M LL AND TAI LI NGS EMBANKMENTS.

QUESTI ON 14.

CAN EPA SAY THAT THERE ARE NOT SUBSTANTI AL AMOUNTS OF W NDBLOWN TAI LINGS | N THE SUBDI VI SI ON?
RESPONSE:  SEE RESPONSE TO QUESTI ON 13.

QUESTI ON 15.

TO WHAT EXTENT HAVE TAI LI NGS BEEN STABI LI ZED?

RESPONSE: THERE ARE TWD TAI LI NGS PILES ON THE HOVESTAKE SI TE, ONE ACTIVE, THE OTHER | NACTI VE.
THE | NACTI VE PI LE HAS BEEN STABI LI ZED TO DATE WTH AN | NTERIM SO L COVER APPROXI MATELY 6 | NCHES
IN THI CKNESS. MEASURES TAKEN TO DATE TO REDUCE ERCSI ON OF THE ACTI VE TAI LI NGS PILE | NCLUDE USE
OF EROS|I ON CONTROL BLANKETS, USED TI RES, WETTI NG W TH WATER, AND W TH CHEM CAL AGENTS WHI CH FORM
A CRUST ON THE TAI LI NGS SURFACE.

QUESTI ON 16.

VWHAT WOULD YOQU EXPECT | NDOOR- QUTDOCR RADON CONCENTRATI ONS TO LOXK LI KE OVER THE NEXT COUPLE OF
YEARS | N THE SUBDI VI SI ONS?

RESPONSE:  PROVI DED THAT METEORCLOG CAL CONDI TI ONS DO NOT CHANGE ABRUPTLY | N THE GRANTS AREA,
AND ASSUM NG THAT HOMEOWNER LI VI NG HABI TS REMAI N PRETTY MJCH THE SAME AS OVER THE PREVI QUS TWD
YEARS, EPA WOULD NOT EXPECT RADON LEVELS I N THE SUBDI VI SI ONS AREA TO BE SUBSTANTI ALLY DI FFERENT
I'N THE FUTURE.

NRC LI CENSE REQUI REMENTS, WHI CH | NCLUDE CONTI NUED QUTDOOR RADON MONI TORI NG AND THE DELI NEATI ON
OF W NDBLOMN TAI LI NGS THROUGH RADI OLOGd CAL SURVEYS, ARE | NTENDED TO ASSURE COWPLI ANCE W TH HUMAN
HEALTH STANDARDS FOR RADI QACTI VITY AT URANIUM M LL FACI LI TI ES.



QUESTI ON 17.
WHAT ARE EPA' S FUTURE PLANS RELATED TO HOMVESTAKE?

RESPONSE: LI CENSI NG CONDI TI ONS W LL CONTI NUE TO BE | MPLEMENTED AND OVERSEEN BY THE NRC.

CONTI NUAL SURVEYI NG AND CLEANUP OF W NDBLOMN TAI LI NGS WLL BE REQUI RED. EVENTUALLY, COWPLETE
RECLAVATI ON COF THE SI TE AND | MPACTED VI CI NI TY PROPERTI ES WLL OCCUR AS REQU RED BY NRC
REGULATI ONS. | N PLACE BOUNDARY RADON MONI TORS W LL CONTI NUE TO ENSURE THAT REGULATORY

COWVPLI ANCE IS MET. THE EPA AND THE NRC WLL HAVE AN AGREEMENT TO DELI NEATE RESPECTI VE
REGULATCORY RESPONSI Bl LI TI ES FOR THE HOMESTAKE S| TE.

THE FOLLOW NG ARE RESPONSES TO ONE WRI TTEN COMMENT RECEI VED BY EPA DURI NG THE PUBLI C COMVENT
PERI CD.

CONCERN 1.

HMC S EROSI ON PROTECTI ON EFFORTS TO M TI GATE W NDBLOWN TAI LI NGS FROM I TS MAI N TAI LI NGS
EVMBANKMENT ARE JUDGED TO BE | NSUFFI CI ENT SI NCE W ND BLOAN MATERI AL IS STILL OBSERVED I N THE
DI RECTI ON OF THE SUBDI VI SI ONS WHEN THE W ND DI RECTI ON | S FROM THE NORTH NORTHEAST.

RESPONSE: W NDBLOWN TAI LI NGS ARE A CONCERN | N SO FAR AS THE RADON PRCDUCED POTENTI ALLY NAY

| MPACT PUBLI C HEALTH I N THE UNRESTRI CTED, OFF-SI TE ENVIRONMENT. I T IS EPA'S UNDERSTANDI NG THAT
I MPROVEMENTS TO REDUCE THE EXTENT OF W ND ERCSI ON HAVE BEEN MADE THROQUGH THE USE OF CRUST

FORM NG ACGENTS, NET BLANKETS, TIRES AND FENCI NG TO COWPLI MENT THESE ACTIVI TI ES, CLEANUP

REQUI REMENTS FOR THE OFF- SI TE ENVI RONMENT HAVE ALSO BEEN | MPOSED AS A LI CENSI NG CONDI TI ON BY THE
NRC. RECENT | MPLEMENTATI ON OF THESE REQUI REMENTS TOOK PLACE IN 1988 RESULTI NG I N THE CLEANUP CF
THE MAI N | MPACTED AREAS TO THE NORTH OF THE COUNTY RQOAD ADJACENT TO THE MAI N PROPERTY, AS VELL
AS EAST OF HW. 53 (R FIGURE 15). SUCH EFFORTS ARE EXPECTED TO PER ODI CALLY CONTI NUE, AND A
COVPLETE SURVEY AND CLEANUP OF ALl POTENTI ALLY | MPACTED VICI NI TY PROPERTIES WLL BE A NRC

| MPOSED CONDI TI ON OF FI NAL REMEDI AL ACTION AND M LL CLOSURE. PUBLI C EXPCSURE TO RADI QACTI VE,

Al RBORNE PARTI CULATES | N THE OFF- SI TE UNRESTRI CTED AREAS TO THE SOUTH AND SOUTHWEST COF THE SI TE
I'S CONTI NUALLY ASSESSED ON THE SI TE BOUNDARI ES AS A NRC LI CENSI NG REQUI REMENT.  COVPLI ANCE W TH
10 CFR 40 WLL BE OVERSEEN BY THE NRC AND REVI EWED BY THE EPA.

HOMNEVER, FROM THE PERSPECTI VE OF THI S RADON STUDY THE | SSUE OF CONCERN | S WHETHER THE W NDBLOWN
TAI LI NGS SI GNI FI CANTLY | MPACT | NDOOR RADON CONCENTRATIONS I N THE SUBDI VI SIONS.  THI'S | SSUE W LL
HE ADDRESSED MORE FULLY | N RESPONSE TO CONCERN 5.

CONCERN 2.

EPA HAS STATED THAT THE | N- PLACE AQUI FER RESTCRATI ON PROGRAM HAS LARCELY FLUSHED M LL GENERATED
GROUNDWATER CONTAM NANTS FROM THE ALLUVI UM AND UPPER CH NLE AQUI FERS. WOULD EPA PROVI DE

EVI DENCE TO SUPPORT TH S OBSERVATI ON AND STATE | TS OFFICIAL OPINION AS TO THE HOW LONG THI S
RESTORATI ON PROGRAM W LL BE CONTI NUED?

RESPONSE: THE NEW MEXI CO ENVI RONVENTAL | MPROVEMENT DI VI SI ON (NVEI D) MONI TORS WELLS IN THE
SUBDI VI SI ONS TO ASSESS THE PERFORVANCE OF THE PUWMP BACK SYSTEM ON A SEM - ANNUAL BASIS. THE
WATER SAVPLI NG DATA IS A MATTER CF PUBLI C RECORD AND MAY BE OBTAI NED FROM THE NMVEID. A REVIEW
OF TH' S DATA CAN BE MADE TO | NDI VI DUALLY JUDCGE THE SUCCESS OF THI S SYSTEM TO RESTORE WATER
QUALITY IN THE ALLUVI AL AND UPPER CHI NLE AQUI FERS.

THE MAI NTENANCE OF A GROUNDWATER CONTROL PROGRAM AND ASSCCI ATED DOWNGRADI ENT WELL MONI TCRI NG
PROBABLY W LL BE REQU RED THROUGHOUT THE CPERATI ON OF THE M LL TO ENSURE THAT GROUNDWATER
CONTAM NATI ON | S RESTRI CTED TO THE ON-SI TE ENVI RONMENT.  UPON M LL CLOSURE, SI TE RECLAMATION | S



EXPECTED TO OCCUR | N ACCORDANCE W TH NRC REGULATI ONS (10 CFR 40, APPENDI X A) AND LI CENSI NG
REQUI REMENTS. NRC REQUI REMENTS W LL DI CTATE DESI GN CONSI DERATI ONS TO COWPLY W TH APPROPRI ATELY
ACCEPTED LONG TERM GROUNDWATER QUALI TY RELATI VE TO THE STABI LI ZED TAI LI NGS PILES. LONG TERM
GROUNDWATER CORRECTI VE ACTI ON W LL I NCLUDE PO NTS OF COVPLI ANCE, AND GROUND WATER PROTECTI ON
STANDARDS TO BE MET (SUCH AS BACKGROUND WATER QUALITY, NMAXI MUM OR HEALTH BASED ALTERNATE
CONCENTRATION LIMTS).  THE NVEID WLL WORK CLCSELY W TH NRC ON THE DI RECTI ON OF THE CORRECTI VE
ACTI ON PROGRAM

CONCERN 3.

THE H STORI CAL SECTION OF THE R HAS M STAKENLY PORTRAYED THE COVMUNI TY' S | RRI GATI ON WELL AS
1000 FEET DEEP. THE ACTUAL MJURRAY ACRES | RRI GATI ON WELL OF 585- FEET PUWMPI NG WATER FROM THE SAN
ANDRES FORVATI ON. FURTHERMORE, MOST OF THE HOVEOANERS USE SHALLOW VELLS, 90-300 FEET DEEP, TO

| RRI GATE YARDS AND GARDENS USI NG THE ALLUVI AL AND UPPER CHI NLE FORVATI ONS.

RESPONSE: THE FI NAL R REPORT ACKNOALEDGES THAT THE SAN MATEO ALLUVI UM UPPER CH NLE AND SAN
ANDRES FORVATI ON AQUI FERS HAVE BEEN USED FOR | RRI GATI ON WATER I N THE PAST. THE FS STATES THAT
SI GNI FI CANT | RRI GATI ON | S DER VED FROM THE SAN ANDRES FORVATI ON ( APPROXI MATELY 1000 FEET DEEP).
TH' S STATEMENT WAS NOT | NTENDED TO REFER SPECI FI CALLY TO THE 585- FOOT DEEP | RRI GATI ON WELL I N
MJURRAY ACRES (WELL LOG #806 ON FILE WTH NMEID). THERE ARE A NUVBER OF SAN ANDRES VELLS IN THE
SUBDI VI SI ONS AREA VWHI CH ARE USED FOR | RRI GATI ON. THESE WELLS HAVE A RANCE OF DEPTHS, AND HAVE AN
AVERAGE DEPTH OF APPROXI MATELY 1000 FEET.

CONCERN 4.

IN AN OFF- THE- RECORD STATEMENT BY MR KENNEDY OF HMC, | T WAS DI VULGED THAT THERE WAS NO EVI DENCE
OF W NDBLOM TAI LI NGS QUTSI DE OF HMC' S PROPERTY. TH' S STATEMENT DI RECTLY CONTRADI CTS A 1979 NRC
STUDY, WH CH | MPLI ED THAT RA-226 AND PB-210 SURFACE SO L CONTAM NATI ON CQULD BE DI STI NGUI SHED
ABOVE BACKGROUND AT DI STANCES UP TO5 MLES FROM HMC S MLL. [N ADDITION, TH' S ARTI CLE

| NDI CATED THAT W NDBLOAN CONTAM NATI ON RESI DI NG | N THE UPPERMOST FOUR CENTI METERS (CM) OF

TOPSO L |'S CONTRI BUTI NG ABQUT 1.6 C PER DAY ABOVE THE NATURAL BACKGROUND.

RESPONSE: EPA WAS NOT A PARTY TO THE REFERRED CONVERSATI ON AND, THEREFCRE, WLL RESTRICT I TS
RESPONSE TO A SUBSTANTI VE | NTERPRETATI ON OF THE ARTI CLE Cl TED.

THE SO L SAMPLI NG PLAN | MPLEMENTED WAS LI M TED TO RADI AL TRANSECTS (22.5 DEGREE) WTH SO L
SAMPLES COLLECTED AT 0.5, 1.0, 2.0, 3.0, 4.0 AND 5.0 M LE I NCREMENTS. APPROXI MATELY 20 SO L
SAMPLES WERE I N THE SUBDI VI SI ONS AREA. THE RADI UM 226 SO L CONCENTRATI ON | SOPLETHS ESSENTI ALLY
REFLECT THE W ND ROSE DI STRI BUTI ON W TH THE MAJOR W NDBLOAN CONTAM NATI ON PLUMVE | N THE

NORTH NORTHEASTERN DI RECTI ONS. SO L CONCENTRATI ONS ELEVATED 2.3 PCl/ G ABOVE BACKGROUND ARE
OBSERVED AS FAR AS 5 M LES TO THE NORTH NORTHEAST OF THE HMC SITE. HOAEVER, | N THE SOQUTH
SOQUTHWEST DI RECTION, TH'S 2.3 PCI/G CONTOUR IS ONLY ABOUT 1.2 M LES FROM THE MAI N EMBANKVENT
CENTER.  THE NEXT HI GHEST CONCENTRATION CONTOUR IN TH'S AREA, 4.5 PA/G LIES ABQUT 0.75 MLES
FROM THE SI TE FOLLONED BY A 9 PCI/L CONTOUR AT 0.5 MLES. THE 9 PO /L | SOPLETH APPEARS TO BE
ALMOST ENTI RELY WTHI N THE HMC PRCPERTY BOUNDARY.

FROM THE LI M TED ANALYSI S PERFORMED ON THI S STUDY, | T APPEARS THAT ANY W NDBLOAN TAI LI NGS I N THE
SUBDI VI SI ONS WOULD BE ON THE ORDER OF THE SURFACE SO L CLEANUP STANDARD ADCPTED BY THE EPA FOR
REMEDI ATI ON CF | NACTI VE URANIUM M LL SITES, 40 CFR 192, AND CONTAINED IN 10 CFR 40, APPENDI X A
FOR ACTIVE MLL SITES: 5 PC/G ABOVE BACKGROUND AVERAGED OVER THE TCP 15 CM SO L DEPTH AND A
100 M2 AREA. THE RADI OLOd CAL | MPACT OF THI'S MATERI AL | N THE SUBDI VI SI ONS WOULD BE CONSI DERED
M NI MAL.

THE AREAS TO THE NORTH, NORTHEAST AND EAST OF THE SI TE, THAT THE STUDY | NDI CATES MAY BE



CONTAM NATED ABOVE THE 5 PCI/L CLEANUP CRI TERI A, ROUGHLY CORRESPOND TO THOSE ON-SI TE AND

OFF- S| TE AREAS RECENTLY CLEANED BY HMC AS AN NRC LI CENSI NG REQUI REMENT (Rl FI GURE 15).

ACCORDI N&Y, THE RADON FLUX CAPACITY OF TH S DI STRI BUTED MVATERI AL HAS BEEN RETURNED TO THE NORTH
SI DE OF THE MAI N EMBANKMVENT. SI NCE THE CONTAM NATION IS M XED W TH UNCONTAM NATED SO L I N THE
REMOVAL CPERATI ONS, THE EFFECTI VE EM SSI ON RATE | S PROBABLY REDUCED I N | TS PRESENT DI SPCSI TI ON.

FROM THE ABOVE DI SCUSSION I T |'S REASONABLE TO ASSUVE THAT THE DOM NANT POTENTI AL QUTDOOR RADON
SOURCE IN THE VICINITY OF THE SUBDI VI SI ONS WOULD HE THE MAI N TAI LI NGS EMBANKMENT. AND NOT
OFF- SI TE W NDBLOM TAI LI NGS.

CONCERN 5.

THE EVI DENCE SUPPORTI NG THE NOTI ON THAT THE MAI N EMBANKMENT |'S NOT SI GNI FI CANTLY | MPACTI NG THE
RADON LEVELS IN THE SUBDI VI SION |'S | NSUBSTANTI AL AND THE CONCLUSI ONS MAY CR MAY NOT BE VALI D.

RESPONSE: THE MAI N OBJECTI VES OF THE STUDY' S WORK PLAN WAS TO DETERM NE WHETHER | NDOOR RADON
CONCENTRATI ONS | N SUBDI VI SI ON RESI DENCES EXCEEDED THE 4 PClI/L ANNUAL GU DELINE, TO | DENTI FY
SOURCES AND CONTRI BUTI NG MECHANI SM5 FOR RESI DENCES THAT EXCEEDED TH S RECOMMVENDED LI M T, AND
DETERM NE APPRCPRI ATE REMEDI ES.  THE STUDY WAS LI M TED TO ONLY THE RESI DENCES | N THE

SUBDI VI SI ONS AND NOT' A GENERAL STUDY OF | NDOOR RESI DENTI AL RADON, NOR WAS AN EXTENSI VE

DETERM NATI ON OF BACKGROUND | NCLUDED AS PART OF THE WORK PLAN. THEREFCRE, THE | NCLUSI ON OF HOMES
QUTSI DE THE STUDY AREA WAS NOT CONSI DERED APPRCPRI ATE CR RELEVANT TO THE ANALYSI S OF THE
PROBABLE CAUSES OF | NDOOR RADON CONCENTRATI ONS | N A PARTI CULAR SUBDI VI SI ON RESI DENCE THAT
EXCEEDED 4 PCl /L.

THE FACT THAT THE LENGTH CF TI ME THAT A RESI DENCE HAS BEEN S| TUATED ON A SI TE WAS NOT CONSI DERED
I'N THE STUDY DCES NOT APPEAR TO BE A SI GNI FI CANT FLAW  PRESUVABLY THI S | SSUE WAS RAI SED TO

I MPLY THAT THE LONG TERM ACCUMULATI ON OF W NDBLOMN TAI LI NGS WTH N CR ARCUND THE DVELLI NG COULD
S| GNI FI CANTLY AFFECT | NDOOR LEVELS. AS NOTED IN THE DI SCUSSI ON OF THE 1979 NRC REPOCRT,

W NDBLOMN TAI LI NGS I N THE AREA OF THE SUBDI VI SI ONS APPEARS TO BE M NI MAL.  ALTHOUGH THE

GAMVA- EXPOSURE MEASUREMENTS AND SO L SAMPLE ANALYSI S PERFORMVED AS PART OF THE Rl STUDY VERE

LI M TED AND CONS|I DERED ONLY DVELLI NGS W TH | NDOOR CONCENTRATI ONS EXCEEDI NG THE ADOPTED

QU DELI NES THEY DI D NOT | NDI CATE THAT A MORE COVPREHENS| VE STUDY OF W NDBLOM TAI LI NGS WAS
JUSTIFIED. ALSO, IT SHOULD BE NOTED THAT A SI X-1 NCH DEEP SO L SAMPLI NG PROTOCCL |'S CONSI DERED
APPRCPRI ATE TO ASSESS W NDBLOAN CONTAM NATI ON.

THE | SSUE OF | NTEREST IS NOT WHETHER THE M LL | NCREMENTALLY | NCREASES THE QUTDOCR RADCON
CONCENTRATIONS IN ITS VI NI TY, BUT WHETHER THE | NCREMENT SI GNI FI CANTLY | NFLUENCES | NDOOR
CONCENTRATI ONS.  THE GENERAL STRUCTURE FOR ATMOSPHERI C DI SPERSI ON OF RADON FROM THE MAI N

TAI LI NGS EMBANKMENT WOULD BE SI M LAR TO THAT FOR PARTI CULATES. | F THE MEASURED QUTDCOCR
CONCENTRATI ONS CONSI STENTLY EXCEEDED | NDOOR LEVELS ONE WOULD REASONABLY ASSUME THAT THE OUTDOOR
Al R COULD POTENTI ALLY | NFLUENCE THE | NDOOR ENVI RONMVENT. HOWEVER, THE R RESULTS | NDI CATE THAT

I NDOOR CONCENTRATI ONS, FOR THE MOST PART, ARE H GHER THAN THE NEARBY QUTDOCR LEVELS.

FURTHERMORE, THERE | S A CORRELATI ON OF | NDOCR RADON CONCENTRATI ONS W TH CONSTRUCTI ON QUALI TY AND
DEPENDANCE OF QUTDOOR RADON CONCENTRATI ONS WLL M LL LOCATION IS NOT READI LY APPARENT.

ACCORDI NAY, |IT IS NOT UNREASONABLE TO CONCLUDE THAT ANY | NCREMENTAL RADON CONTRI BUTI ON FROM THE
MLL I'S NOT SI GNIFI CANTLY | MPACTI NG | NDOOR RADON CONCENTRATI ONS AND THAT CONSTRUCTI ON

CHARACTERI STI CS OF THE | NDI VI DUAL DVELLI NGS RELATI VE TO LOCAL SO L RADI QACTIVITY TEND TO

DOM NATE.



TABLE 3
SUMVARY OF CORRECTED | NDOOR RADON LEVELS (PC /L)
BY QUARTERLY AVERAGES AND SUBDI VI SI ONS

SuBDI VI SI ON QUARTERLY AVERAGE RADON
CONCENTRATION PCI/ L

1-2 1-3 1-4 2-5 1 &5+ 2- 4A

BROADVI EW ACRES 2. 8(27)B 2.6(27) 2.5(26)  2.6(25) 2. 5(25)
FELI CE ACRES 2.0( 7) 1.9(6) 1.8( 6) 1.7( 6) 1. 7(6)
MURRAY ACRES 4.1(19) 3.8(19) 3.6(19) 3.7(18) 3. 6(18)

PLEASANT VALLEY
ESTATES 2.1(12) 2.3(12) 2.2(11) 2.3(10)  2.2(10)

CORRECTED TOTAL

AVERAGE 3. 0( 65) 2.8(64) 2.7(62) 2.8(59) 2.7(59)C
A THE VALUES IN TH'S COLUM WERE CALCULATED BY AVERAG NG THE VALUES FOR THE 1ST AND 5™
QUARTERS AND USI NG THI S AVERAGE ( REPRESENTI NG A WEI GHTED 1ST QUARTER) TO THEN AVERAGE W TH
QUARTERS 2 - 4.
B THE NUMBERS | N PARENTHESES REPRESENT THE NUMBER OF MEASUREMENTS.
C TH S VALUE |'S THE TWELVE- MONTH AVERAGE RADON LEVEL IN PCI/1 FOR THE 59 RESI DENCES STUDI ED

I'N THE FOQUR SUBDI VI SI ONS.
TABLE 4

SUMVARY OF CORRECTED QUTDOOR RADON LEVELS (PCI/L) BY QUARTERLY AVERAGES

PARAMETER QUARTERLY AVERAGE RADON CONCENTRATI ON
PCI/L
1-2 1-3 1-4 2-5 1&5+2- 4A
CORRECTED TOTAL AVERAGE 1.6 1.6 1.5 2.2 1. 9B
NUVMBER OF MEASUREMENTS 28 28 28 28 28
A THE VALUES IN TH'S COLUM WERE CALCULATED BY AVERAG NG THE VALUES FOR THE 1ST AND 5TH
QUARTERS AND USI NG TH' S AVERAGE ( REPRESENTI NG A WEI GHTED 1ST QUARTER) TO THEN AVERAGE W TH
QUARTERS 2 - 4,
B TH'S VALUE | S THE TWELVE- MONTH AVERAGE RADON LEVEL IN PCI/1 FOR THE 28  OUTDOCR

MONI TORI NG STATI ONS STUDI ED | N THE FOUR SUBDI VI SI ONS.



TABLE 5

| NDOOR RADON CONCENTRATI ONS
( CORRECTED TWELVE- MONTH AVERAGES | N PCI/ 1)
FOR FRAME HQUSES AND TRAI LERS

SUBDI VI SI ON FRAME HOUSES
TRAI LERS

RADON (PCI/L) NUMVBER RADON (PCI/ L
NUVBER
BROADVI EW ACRES 3.1 12 2.0 13
FELI CE ACRES A .- -- 1.7 6
MURRAY ACRES 4.0 12 2.6 6
PLEASANT VALLEY
ESTATES 3.0 3 1.9 7
ALL SUBDI VI SI ONS 3.6 27 2.0 32

A FELI CE ACRES CONTAI NS ONLY TRAI LERS.

TABLE 6

| NDOOR CORRECTED RADON CONCENTRATI ONS (12- MONTH AVERACES)
BASED ON GENERAL CONSTRUCTI ON TYPE AND
QUALI TY OF RESI DENCE

RADON PRCBABI LI TY TOTAL NUMBER  NUMBER OF NUMBER COF NUMBER CF
GROUP PC/1 OF RESI DENCES FRAVE/ CRAW. FRAME/ SLAB TRAI LERS

1.5 - 2.2 24 0 1* 23
2.2 - 4.7 32 17B 6 9C
4.7 - 6.7 3 2 1 0
TOTALS 59 19 8 32
4.0 - 6.7 8 6 2 0

A THE LOAEST | NDOCR RADON LEVEL IN A HOUSE IS 2.0 PO/ 1.

B TH S I NCLUDES ONE HOUSE W TH A BASEMENT.

C THE H GHEST | NDOOR RADON LEVEL IN A TRAILER IS 3.4 PCl/ 1.



